Immunohistochemical detection of BRAF V600E mutant protein using the VE1 antibody in colorectal carcinoma is highly concordant with molecular testing but requires rigorous antibody optimization.
The BRAF V600E mutation occurs in 15% of colorectal carcinomas (CRCs) and has important genetic, prognostic, and therapeutic implications. A monoclonal antibody (VE1) targeting the BRAF V600E mutant protein has become available with variable efficacy in literature reports. We investigated the utility of the VE1 antibody in detecting BRAF V600E mutant protein in two cohorts: (1) a retrospectively accrued series of 103 resected CRCs with (N = 57) and without (N = 46) known BRAF V600E mutation status by PCR and (2) a prospective series of 25 CRCs requiring BRAF analysis during routine screening for Lynch syndrome. All 74 cases with positive BRAF V600E mutation demonstrated cytoplasmic positivity with the VE1 antibody with most tumors (70/74, 95%) demonstrating moderate to strong staining. Of the 54 BRAF V600E-negative cases, 51/54 CRCs (94%) were negative with the VE1 antibody while 3 CRCs (6%) demonstrated weak cytoplasmic staining. The sensitivity and specificity of VE1 was 100% and 94%, respectively. Ten BRAF V600E-mutated CRCs had adjacent precursor lesions including 7 sessile serrated adenomas associated with CRCs with high-level microsatellite instability (MSI-H). All 10 precursor adenomas were positive for VE1 staining with the 7 sessile serrated adenomas maintaining preserved MLH1 expression. Our results indicate that VE1 immunohistochemistry is a useful surrogate for the detection of the BRAF V600E mutation in CRC, although weak staining must be evaluated by BRAF PCR analysis to exclude a false positive result. In addition, the BRAF V600E mutation appears to be an early event before the divergent development into MSS and MSI-H pathways.